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Disdaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1 . Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 04:45:07 JST 10/11/2006 

Dictionary: Last updated 09/29/2006 / Priority: 1 . Electronic engineering / 2. Mathematics/Physics / 3. Chemistry 



CLAIMS 
[Claim(s)] 

[Claim 1] The inner layer pattern position detection method of the multilayer printed board 
characterized by carrying out cut processing of the inner layer pattern aslant to the thickness 
direction, and asking for the position of an inner layer pattern from the slanting cutting plane of 
the exposed inner layer pattern, 

[Claim 2] A multilayer printed board with the reference mark which has given and arranged a 
circuit pattern and fixed physical relationship for each layer is fixed to a table. Perform drilling 
in the reference mark position of each layer, and it asks for the actual reference position of 
each each layer from the slanting cutting plane of the reference mark of the exposed each 
layer. The hole dawn method of the multilayer printed board characterized by what the gap 
with the hole which processes the reference position when processing it, and each circuit 
pattern provides in the position which becomes small. 

[Claim 3] Arrange the reference mark of each layer in the same position on Drawings, and cut 
processing of the reference mark of each layer is aslant carried out to the thickness direction. 
The reference position determination method of the multilayer printed board according to claim 
2 characterized by making it the reference position when processing the center of gravity of the 
polygon which asks for the actual reference position of each layer, and consists of slanting 
cutting planes of the exposed reference mark in the actual reference position of each layer. 
[Claim 4] In the printed circuit board hole dawn machine which is made to move relatively the 
spindle head holding a drill, and the printed circuit board laid on a table, and makes hole dawn 
a printed circuit board Establish the detection means and operation means of a pattern and 
drilling is performed in the reference mark position of each layer of a multilayer printed board 
with the reference mark which has given and arranged a circuit pattern and fixed physical 
relationship for each layer. The printed circuit board hole dawn machine characterized by what 
the gap with the hole which processes the reference position when asking for and processing 
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the actual reference position of each each layer from the slanting cutting plane of the reference 
mark of the exposed each layer, and each circuit pattern provides in the position which 
becomes small. 

[Claim 5] The printed circuit board hole dawn machine according to claim 4 characterized by 
asking for a gap of the reference position of each layer of the multilayer printed board fixed to 
the table, amending processing data, and carrying out hole dawn processing. 
[Claim 6] The printed circuit board hole dawn machine according to claim 4 characterized by 
the detection means of a pattern being a camera. 

[Claim 7] In the pin **** machine of the printed circuit board equipped with a hole dawn means 
and the pin drummer stage Establish the detection means and operation means of a pattern 
and a multilayer printed board with the reference mark which has given and arranged a circuit 
pattern and fixed physical relationship for each layer is fixed to a table. Perform drilling in the 
reference mark position of each layer, and it asks for the actual reference position of each 
each layer from the slanting cutting plane of the reference mark of the exposed each layer. 
The pin **** machine of the printed circuit board characterized by providing in the position 
where the gap with the hole which processes the reference position when processing it, and 
each circuit pattern becomes small, and striking a pin to the reference position for hole dawn 
processing. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inner layer pattern position detection 
method of a multilayer printed board, a hole dawn processing method, and its equipment. 
[0002] 

[Description of the Prior Art] Drawing 9 shows the general drawing of a printed circuit board 
hole dawn machine. <> In this figure, 1 is the spindle held at the saddle 2, and is freely 
movable in the up-and-down direction to the crossing slide 5 with the Z-axis drive motor 3 and 
Bors KURYUU 4. In addition, the crossing slide 5 can move in the direction (right and left) of Y 
freely by the Y-axis drive motor 6 and Bors KURYUU 7 in a column 8 top. <> 9 is a printed 
circuit board. 10 is the table which lays a printed circuit board, and can move in the direction 
(before or after) of X freely by the drive motor 1 1 and Bors KURYUU 12 in a bed 13 top. 14 is 
two reference pins fixed to the printed circuit board 9. And as shown in a table 10 at drawing 
10 , the datum hole 15 where a bore is slightly larger than the outer diameter of the reference 
pin 14, and the long hole 16 where width is slightly larger and where a crosswise center is 
parallel to X axis than the outer diameter of the reference pin 14 are formed. Then, if the 
reference pin 14 is made to engage with a hole 15 and the long hole 16, the printed circuit 
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board 9 can be arranged to a processing position, 17 is a fastener for fixing the printed circuit 
board 9 to a table 10. <> And move a spindle 1 and a table 10 to a XYZ axial direction by 
instructions of the NO equipment which is not illustrated on the basis of the position of a hole 
15, and carry out hole dawn processing to the printed circuit board 9. <> As described above, 
since hole dawn processing is based on the position of a hole 15, in order to raise process 
tolerance, it must raise the position accuracy of the reference pin 14. Next, the positioning 
procedure of the reference pin 14 is explained using drawing 1 1 . In addition, in order to 
simplify explanation, the printed circuit board 9 is made two-layer, a pattern 23 and the 
reference mark 24a, and 24b shall be fonmed in the surface 22 of the upper layer 21 , and a 
pattern 26 and the reference mark 27a, and 27b shall be formed in the surface of a Inner layer 
25. Moreover, each of the reference mark 24a. the reference mark 27a and the reference mark 
24b, and the reference mark 27b is taken as the same thing on Drawings. In addition, A shown 
in this figure and B are positions which break a through hole. <> The 1st method is the method 
of carrying out ****** processing. That is. the upper layer 21 is shaved off to the position of the 
reference mark 27a on the basis of the center of the reference mark 24a. And the amount of 
gaps to the reference mark 24a of the reference mark 27a is measured. The amount of gaps to 
the reference mark 24b of the reference mark 27b is measured similarly. And the two 
calculated amounts of gaps are taken into consideration, and a reference pin is fixed to the 
optimal position. That is, the reference mark 27a and 27b arrange the reference pin 14 and 15 
in the reference mark 24a and the position which was able to be shifted to X axial direction 
only x/2 about 24b, for example, when only x has shifted to X axial direction in equivalent 
amount to the reference mark 24a and 24b. Moreover, the reference pin 14 and 15 are 
arranged at the center of gravity of the center of the reference mark of each layer, and the 
amount of gaps of two layers is made to equalize in the case of a multilayer printed board. In 
addition, there is the above-mentioned amount of gaps, not only one axial direction but also 
when [ the biaxial direction, i.e., also when leaning mutually, ]. <> The 2nd method is a method 
of seeing through a reference mark with an X ray plant. And as shown in drawing 12 , it shifts 
from the acquired image, quantity is measured, and a reference pin is fixed to the optimal 
position. In addition, in the case of drawing 12 , it is considered as the standard for processing 
the center P of the center 01 of the reference mark 24a. and the center 02 of the reference 
mark 27a. 
[0003] 

[Problem to be solved by the invention] However, in the case of a multilayer printed board, 
elasticity and inclination take place by temperature, press time, etc. at the time of laminating, 
and the position of the reference mark of each layer is moved not only to the XY direction but 
to a Z direction. For this reason, when ******** was fixed in the case of the 1st method of the 
above, the reference mark of the inner layer was not able to be shaved off, or a reference mark 
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was not able to be reached, and the certainty and efficiency of work were not able to be raised. 
Moreover, in the case of the 2nd method of the above, work became certain, but an expensive 
X ray plant Is needed, safety is secured, namely, the contamination from an X-ray needed to 
be prevented. <> The purpose of this invention is to offer the inner layer pattern position 
detection method of the multilayer printed board which solves the above-mentioned technical 
problem, can be inexpensive and safe, can be excellent in certainty, and can raise working 
capacity, a hole dawn processing method, and its equipment. 
[0004] 

[Means for solving problem] The above-mentioned technical problem is solved by carrying out 
cut processing of the inner layer pattern aslant to the thickness direction, and asking for the 
position of an inner layer pattern from the slanting cutting plane of the exposed inner layer 
pattern. Moreover, a multilayer printed board with the reference mark which has given and 
arranged a circuit pattern and fixed physical relationship for each layer is fixed to a table. 
When the gap with the hole which processes the reference position when performing drilling, 
and asking for and processing the actual reference position of each each layer from the 
slanting cutting plane of the reference mark of the exposed each layer in the reference mark 
position of each layer, and each circuit pattern provides in the position which becomes small, it 
is solved still more effectively. 
[0005] 

[Function] For example, if the reference mark of the inner layer is made into the cross and the 
rotation locus at a tip processes the above-mentioned reference mark with the drill which is a 
cone, the cut section of four marks toward which the cutting plane inclined will be obtained. 
Since the center of these cut sections is a center of a reference mark, also when the position 
of the reference mark of each layer has shifted to X, Y, and a Z direction, the center of the 
reference mark of each layer can be searched for easily. 
[0006] 

[Working example] Drawing 1 shows the general drawing of the printed circuit board hole dawn 
machine by this invention. In addition, the same thing as drawing 9 has attached the same 
sign. <> In this figure, 31 is a CCD camera, and a saddle 2 is made to approach a spindle 1 
and it is fixed to it. 32 is NC equipment. 33 is a controller, reads the mark of each inner layer 
and calculates the center. <> A reference mark (24a, 24b, 27a, 27b) is the cross shown in 
drawing 2 , and is formed by the copper foil as an inner layer pattern with same portion of 41 of 
a cross. 

[0007] A procedure and operation are explained about the case where the same two-layer 
printed circuit board 9 as the above-mentioned conventional technology explained is 
processed hereafter. <> Fix the *' printed circuit board 9 to a table 10. <> Search for the center 
of the reference mark 24a with ** CCD camera 31 . <> As shown in " drawing 3 , break a hole 
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with a drill 42 at the center of the reference mark 24a. <> ** CCD camera 31 is an-anged at the 
center of the reference mark 24a. read the position of four inclined cut sections 44 shown in 
drawing 4 . calculate the center of the reference mark 27a about the reference mark 24a, and 
memorize the result. <> Repeat ** - ** about a reference mark besides **. <> The ** controller 
33 determines the reference position for processing it based on the obtained result, and 
outputs the result to NC equipment 32. <> Carry out ** hole dawn processing. When the 
reference position at this time, at for example, the processing it time, leans about XY axis, NC 
equipment 32 carries out coordinate transformation of the processing position data, and 
amends the length direction if needed, and moves a spindle 1 and a table 10 relatively. <> In 
addition, in the above-mentioned example, although the reference mark was made into the 
cross, you may make it a form as shown in drawing 5 (a), (b), and (c). that is. when canning 
out [ binarization processing ] the image detected with the camera, as it was shown in drawing 
5 (a), copper foil was removed from circular copper foil to the cross - you may carry out a 
basis. As furthermore shown in drawing 5 (b) and (c), it may be good also as other form and 
the portion to expose may be not only a segment but a point. <> In the case of a layered 
substrate, as shown in drawing 6 (a) and (b). the position of the reference mark about two or 
more inner layers of each can also be checked by one drilling again. In addition, drawing 6 (b) 
is the l-l sectional view of drawing 6 (a). 

[0008] Drawing 7 shows the ********** machine of the printed circuit board which is the 2nd 
example of this invention. In addition, the same thing as drawing 1 has attached the same 
sign. <> In this figure, it is the pipe with which 51 conveys a pin ** head, 52 conveys part 
FUIDA, and 53 conveys a reference pin. <> And determine the position which should strike a 
reference pin with procedure ** in the 1st example of the above - ** as shown in drawing 8 . 
and strike a pin 14 and 15. In addition, it is shown that ** 8 strikes a reference pin to the 
position 46 where only theta inclined to four corners of the printed circuit board of three layers 
about the Y-axis by the case where a reference mark is prepared, from each center of gravity 
SI searched for, S2, S3, and S4, and 47. Moreover, since it is generally used about part 
FUIDA 52 and the pin ** head 51, explanation of structure is omitted. 
[0009] 

[Effect of the Invention] As explained above, according to this invention, it is effective in the 
ability for it to be certain and raise [ since the position of the reference mark of a inner layer 
can be checked by drilling and it can determine, it is inexpensive and safe, and ] working 
capacity moreover. 



[Translation done.] 
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